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1
APPARATLUS AND METHOD FOR PRESSING
POWDIERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to apparates and methods
for pressing powders, and more particularly to the making of
ammounition and explosive charges.

2. Deseription of the Related Ast

A variety of articles are prepared by pressing, or
copsolidating, powders either directly 1o form peliets, or intc
casings. In particular, the pressing of powders made from
eiergetic materials to make explosive pellets or to fill
projectile cas.ngs is associated with a number of problems.

A tvpical procedure for pressing energetic materials
iovolves a large number of manual steps, many associated
with safety issies of the pressing of energetic materials. The
process requires manual weighing of powder, manual Hlling
of a die or cuse, consolidating the powder, and manually
purferming oI-line control tesling.

When automalic filling is performed based on volume of
powder, it is common for an improper amount of powder o
be added to the die, resulting in a defective product that must
bue discarded after identification in a post-manufacturiog
inspection. With an energetic malerizl, disposal of the defec-
tive product is 2 significant issue. Generally, detcrmination
of the quality of a produced item can oaly be determined by
inspection afier it 15 produced. Ie addition, record keuping
for such a process is generally performed manually. This is
tedivus and irvolves substantial amounts of time after
manuvfzcture Dor correlating the manefactured items with the
records,

la addition, improper filling of the die cavity of the press
due to delivery of an improper amount of powder may
additionally pose a safety issue. For example, too much of
an energetic powder could conecivably increase the risk of
explosion during the pressing step.

Muoreover, the laree number of manual steps associzted
with the prucess makes the process stow. To particular, it is
necessary at several points in the process for the operators o
leave the vicinity of the press o a safe reom tor feur of an
explosion duting a pressing step. This is tedious and adids
vonsiderably to the production time.

Examples of the contemporary art dealing with delivering
controlled arounts of material are seen in the following
U.S, Pat. No 4,843,579, to Andrews et al., entitled Veighing
And Filling Method And Apparatus, describes a method and
apparaus for dispensing measured amoumts of powdered
materials. The apparasus has a vibratory teeder, aod deposits
rovidered muterdal using a feeder trough inw 2
wiere it 1s electronically weighed.

L5, Pal No, 4,771,830, 10 Natto of al, entitled Coqtond

v Sustem, deseribes o syslemn [or combin-

container

LS. Par Ne. 5,005,657, eniitled Powder Dispensing and
Moasuring Doevice, descrites an apparanes with o vibrating
bureel for razsterrine powden and 2 seale for weighing the
discharged powder

U S, Pat Mo, 5,114,430, entired Continuots Manbfacture
md Caslicg. deseribes a svstem [or manulacturioyg fluad
sets, partivulardy Righly filled maerials,

U5 Pan oo 3. 387,095, entliled An Apparatus For fnjee-
= Malding High-Viscosity Materals, describes an ap
cting meelding hichly visoous materils,
apparafus & cot Cesipoed for the handling of powders,
huwever.
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Neone of the above patenrs deals specifically with the
saues of delivering weighed powder to a press,

SUMMARY OF THE INVENTION

[tis therefore an ohject of the present invention to provide
an improved method and apparatus for pressing
{consolidating) poswders.

I ts also an abject ol the invention to provide an apparatus
and method allowing better quality contrsl of pressed pow-
der articles.

It s a further object of the invention 10
apparatus and methad for avoiding waste aof
maulerial.

provide an
Wiz powder

A yet lurther object of the inveation 1s 10 provide an
apparatus and methed allowing data logging of the produc-
tion parameters for e product.

A still further object of the invention is to provide an
improved apparatus and metbod [or pressing energetic pow-
ders.

A stiil yet further objeet is to provide an apparaius and
melhod which allow more rapid producuon of pressed
products.

Another obyject of he invention is to provide an apparatus
and method which 2llows safer pressing of energetic mate-
rlals.

To achicve the ihove and other objcels, the present
Wvenlion provices win apparatus havicg a powder compac-
tion press, a gravimetric feeder for feeding powder to the
press, @ programmasle logie centroiler {(PLCY concected o
the press and the gravimetne feeder, for receiving ioforma-
tioa from and sending information to the press and feeder.
The gravimetric feeder includes a powder feeder, a dump
bucket and an eiect-onic scale. The gravimetric feeder has
mezns for weighing the dump huckst, and for directing the
contents of the dump bucket to the press when a desired
amount of powder is in the dump bucket. Moreover, the
gravimelnce leeder has means for directing the contents of
the dump bucket away from the press for recovery or
recycling when a non-desired weight of powder is in the
bucket. Toe mesas for diecting the contents of tae dump
bucket may be an electronically cortrolled divertsr or a
moveable chute.

Tae apparatus of the present inventon is cootrolied by the
PL.C. In addition, the comol of the present invention
includes solenoid valves which urerate press cylinders,
located In a hazard area. The PEC is also conoected to a
feeder contraller opzruling the powder feeder in the hazand
arca, and 1o a scale coatrcller receiving dara from the
projectile scale 1o rthe hazard area. The PLC s also con-
pected 10 a dump eonteoller and presmatic controls, which
in o contrel door operatian, a chute actvater acd a dump
heket, The PTAT al<o receives pacumatic sionais from the
press. avale comie s und press viecizone seusors are also
connected Lo (ke PLT, The PLC s Turther conrected through
2 switel (5W) e a pursonal computer (PO} Lo autamatic,
e -staniped Jata oaping,

The present iavention also encompasses a method of
preparing pressed aticles. The methed of the preseat inven-
ting ineludes the steps of feeding powder 1© 2 bucket
weighing the bucket using an elecicopic scale; determining
i e weiainof posder in b huskat : i2he; and
il the welght of powder s a desired weigh:. then dumping
~cation, and b tie aeeizhe of powder in
the bucket 18 4o unesicable welgat, dumping tae pawder to
4 second leoation, eoaveving the powder from the first

521ges

The powader oy fis
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location to o press and pressing the powder; obtaining
pressioe parameter data, conveying the pressed powder
article from the press, and stonng the pressing parameter
data. The pressing parameters may include hydraulic
pressure, lemperature and ram height.

The powder dumped to the second location may be
returned to a hopper to be fed again o the bucket, The
dumpiog of powder to 2 first location may entail dumping
the powder to a shoe which will be moved to the die cavity
of the press, or (0 a chule which may be directed 10 a casing
to be filled. The peessing may be performed with an
opposed-ram press, and the movement af the shoe over the
die cavity may be used to convey a previously pressed article
Irom the press. Addilional steps may include post-pressing
inspection of the article and awomatic diversion of an
unaccepiable article, as well as labeling, packaging and
warehousing of the article.

The method of the present invention may be carried out

usiog the apparatus of the present invention, under control of
the PLC.

BRIEF DESCRIPTION OF THE DRAWINGS

Amore complele appreciation of the invzation, and many
of the attendant advantages, thereof, will be readily apparcent
as the same hecomes better understood by reference o the
following detailed description when considered in conjunc-
tiap with the accompanying drawings in which like refer-
ence symbols indicate the same or similar components,
wherein:

F1G. 1 s a How chart of an earlicr, manual method of
consolidating a powder of an ¢pergetic materal,

F1G. 2 is 2 schematic of the press contral for the earlier
apparatus for use with the method of FIG. 1,

FIG. 3 is & schematic of the press control of the prosent
invention;

FIG. 4 is a flow chart of a methed of consolidating a
powder according to the present inventian,

FIG. 5 is a3 elevational view of a portion of the apparatus
of the presem invention;

FIGS. 6A to 6L arz a series of views illustratiay the
operation of the apparatus of the present invention;

FIGS. YA and B are, respectively, clevational views of an
earlier press for consolidation of a powder in a projectile and
an embodiment of the present invention;

FIG. 8 is cross-sectional view Lhrough line VIIL—VIIT of
FIG. 78,

FIG. 9 s a flow diagram illustrating an operation accord-
ing 0 an emodiment of the present invention; and

FIG. 10 15 2 flow diagram illustraling an eperation ascord-
Ing to an emaodiment ot the present invention.

DLTAILED DESCRIPTION OF TIE
INVENTION
An exisiing method of operating a press involving the
ullicy of coergetic materials s shown in FIG 1, and a
schematie of the control of such 2 maoua! press is shows in
[IG. 2. As can be seen io F1G. 2, the press control involves
separate masual powder filling 200 and maanal projectiie
weighing 205, Press cvlinders 210 are operated by soler..
valves 215, The solenoid valves are controlled by PLC 221),
which alsa controls preumatic cowrols 225 connedted to
door sensers and controls in deor 230 and pneumatic sensers
aud controls in press 233, For reasons of safety, BLO 220,
solzraid valves 215 and presmativ conessls 233 aes place!
In a safe ares away from the press.

n

[
=

An

oTais will geoerally be peefarmed by 2w

I3, 1 shows a typical process for operating a press o
make pellets of energelic powders. An operator Frst sclects
a munual Bl cyele io step 100, ¢loses blast dowrs (step 103),
selects live press operation {step 110, presses the start evcle
button {step 115), walts for the in eycle light 1o turn off (step
120, ensures that the lower ram is fully down using remote
TV menitoring (step 125), opens the dowr and eaters the
press area (step 130), loads powder into Lhe cavity (step
135), presses the cnable cyele buton {step 140), goes into
the hall contral area {step 145), closes the door {step 150),
presses the start cycle button (step 133), wzits for the in
cycle fight W tuen ofl {step 160), ensuzes that the lower ram
is fully up, therefore ejecting the pellet {stcp 165), and opens
the door and enters the press area W retrieve the peilet (step
170).

The manuul steps in this process require the operators 1o
repeatedly cnter and leave the vicinity of ke press for
reasons of safety, coormously slowing down e process.
There 1s no wuy to determine i the product produced is
defective until subsequent testing, and Lhis requires awk-
ward manual record keeping on the products. Attempts 10
automate the delivery of powder metering by volume bave
generally Ivd (o substantial variation in ibe amount of
pawder delivered.

The present invention, which cvercomes these problems,
will now be descrined with reference 1o the Figures. The
control apparatus of the present imventor is deseribed
schematically tn F1G. 3.

In FIG. 3, the present invention includes a PLC 320,
located in a safe area, for conirelling the coverall pressing
process. PLC 320 15 connected via digital input'oniput lo
solenoid valves 315 which operate press evlinders 310,
lacated in the hazard area. PLC 320 is alse conpected to
feeder controfler 375 operating powder feeder 304 in the
hazard arca, and to scale controller 380 receiving data from
the projectite scale 303 in the hazard arca. PLC 320 is also
connected 1o dump controller 360 and pocumatic controls
325, which in turn control operation of sensors ead ecotrols
in door 330, press pneumatic signals 333, chutc activator
345, and dump bucket 330, Scale conrrals 353 and press
electroniv seosors 340 are also connected o PLC 320, PLC
320 is further coanecied through SW 365 o PC 370, which
has memory for sworage of lme-stanped data including

. production fogs.

PLC 320 comumunicates with SW 365 through ladder
logic controlles pantion 323 and basic lugic porion 324, and
o press electronic sensors 340 through agalog [ O 321, The
ladder logic controiler portion is for connecting 1o the data
colicetion fusction of the PC, and the basic icgic is con-
nectudt to the feeder cuntroller. PLC 320 cammunicates with
feeder controller 375 and scale conteoller 380 using R$232
AUM ports 325 and 326, PLC 320 communicates with
solenol] vaives 315 scals contrals 385, dump controller
36tk teader controlier 375, and preuminc contrals 325
through digital 1O 322

Amethod of pressing a powder seoonding L the present
invention is shown schematicady i Iy 4 0t step 400,
posder from 3 source such as a hopper is fed o a buckel.
el tell or screw
wready and may ncave vibtals s ooaroiling
the fow of the powdes, as are known in the an. Ia step 405,
tize bucket is contiraadly weighed, to determing few much
poader has flewed dnto 1 This will genenall
clectromeally, Toostep J10, it is determinted
e baches has reached o duesized weinhi i,
amouat of powder in the bucket 15 within g
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Then, in step 424, if the amount in the bucket is cqual ta
the desired amount, the contents of the bucket are dumped
o a frst kewation, in step 325, ltom where the powder will
be conveyed to the press ta be pressed. Allematively, if the
amount is not equal to a desired amount, the powder will be
dumped o a second location (step 430). The directing of the
powder to the first or second locations may be carried out hy
a number of methods. For example, a diverter may be used
Eelow the bucket. The diverter may be actuated to divert to
the first or secand tocation hefore the bucket is dumped. This
diverter may be in the form of a chute below Lhe bucket, the
chute being positioned with the outlet at the first or second
pasition before dumping.

Generally, @ non-desired amount is an overweight of
powder, and pawder dumped to the second location can by
reclaimed in step 435. The reclaiming step may be returning
the powder to the hopper to be fed to the bucker in step 400,
This may be done during the process by use of a conveyor
from 1be second localion to the hopper.

This powder dumped (o the first location io step 425 is ta
be pressed, and the first location may be, for example, a
conveyor bell, a casing of o cased aricle, a shoe to hold
powder over the die, or may be the dic of the press itself. The
powder is accordingly conveyed 10 2 press (siep 44G),
pressed (step #45) and cooveyed from the press (450).
Pressing (consolidating) step 443 may include additional
steps involved with making a pressed arlicle, such as con-
trolling the temperature, evacuating the dic, ete, The con-
veying steps 44 amd 450 may be carried out using a
cunvevor belt or the Tike.

During the pressing step 445, vanous pressing paramcters
are measurcd {step 455). These parameters may be, for
example, the hvdraulic pressure, the temperature, and the
height of a pressed article, using a beight sensing gauge.
These measured pressing paramelers are stored
elecironically, in step 460, by methods well known in the art.
Yorexample, data may be stored digitally in a computer, on
a magnetic disk, etc.

Subsequent to production, the produced pellets may be
inspecled (step 465) and defective pellels may be diverted 1o
wasie (step 470). The inspecting step may include optical
measurements, weighing, density and size measurements.
Additional steps which may be performed include serial
cumber ¢r lime dule stamping, packaging, elc.

The autemnated steps of the present invention are carried
out by a PLIT 320 ax shown in FIG. 3. As noted, the PT.C 320
has means tor determining the parameters of the pressing of
e powder. Addilivnaliv, PLC 320 means may be present
for corsalicating muitiple invrements of powdee. In such a
case, not shuwn in F1G. 4, alter pressing step H5, steps 400,
405,410, 420, 423 and 440 wauld be repeated for a second
amount af powder, and s oon, until a desired number of
trorements of pewder had boer consolidated.

Features of the method and apparatus of the prescat :

insention may be seen in greater detail in FIG. 5. FIG. 3
ol cower Gl e anwlmeis oo
paciion of the apparatus. The wrvimetols feeder meludes
pawder feuder 300 apd dump bucke: 330 which were
indicated schematically ta FIG) 30 1o FIG. §, the powder
feeder ncludes supply hopper 810, a 10-liter 30-decrec
conical electrepalished stainless steel hupper with 1 5-inch
I} spout, which holds the powder whick will be pressed.
Mitratory Breder 820, which o cleatrically actuated, feeds
tie powder consisteptly vis feeder trough 830, an opwn
feeder trough made of electzopolished stainless steel, which
lrursports tze powder o dump bucket $40. Supporting this
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apparates is suppo-tstand S60, a dopost stand with plate 570
t support the vibratory feeder The feeder trough feeds
dump uckel 84, which has a 30-degree conical linne! with
a spout and a paeumnatically actuated dump valve inside the
conical funnel. An electronic scale 550 attached 1o the dump
backet weighs the dump bucket and contents. A diverter 580
receives the dumped powder,

Typical operaticn of the dump bucket 540 and press 640
is shown in FIG. 6. lo FIG 6A, dump bucket 540 i empty,
lower ram 610 and upper ram 620 of opposed-ram biydraulic
press 640 ure retracted, and powder load 634 fron a fiest [,
is in the dic cavity above lower ram 610. In F1G. 6B, a
secand Gl starts as powder 650 enters dumg bucket 540,

In TIG. 6C, the powder is weighed, and it is determined
that the proper amount of powdur is present, and vpper ram
620 closes off the space above powder load 630. At this
puoiat, a vacoumn may be applied to powder load 630.

[n FIG. 6D, dump valve 660 of dump bucket 540 dumps
the powder, aipd diverer §70 diverts the powder to shoe 688,
If the weight of powder had been too great, diverter 6§70
would have diverted the powder to shoe 690, for recycling.
Meanwhite, upper ram 620 compresses powder 630,

{n FIG. 6E, vacuum, if applied, is relicved, and upper ram
620 is retracted to the vacuum position. In FIGS. 6F and 6G,
upper ram 620 is panially and fully retracted, respectively.

[n FIG. 6H, lovwer ram 610 is raised to briag pellet 635,
which resulied frem powder load 630, o surface level In
FIG. 61, shoe 680 is mavald into positen above lower ram
630, moving peller 635 aside. In [1G. 61, lower ram 610
retrachs, drwie g ey aeedar e G858 o the die cavity, Alsn,
tirst petlet 635 s measvred by heighi-sensing gauge 695,

FIGS. 6K and 6L are analogous to FIGS. 6B and 6C, as
a third fill begins. The cvele can he repeatedly indefinitely,
producing i succession of pelicts

An apparatus of the present tiventor nav aisa include
well known elements not shown in the drawings. For
example, a vacubm putop oy be used [or the evacuation of
the die cavily before pressing. A tabeling unit for Iabeling
the products with serial number or time:date stamp may be
present. Heating and cooling appacutus in the die cavity may
be present. A conveyvor belt with a diverter may be present
for directing the fnished pellets. A packaging machine and
a collector for warchousing mav be used. A display contral
punel {ur operator coatrol of the apparalus miy e present.
Sensors may be present for safety interlock. Morcover, the
data logging Runct:on of FC 370 may ke anv conventional
rm. such as . magnetic storage oedum

FIG. 7A illusirates 2 previousfy used press appazatus for
fiiling a projectile casing with 4 powder charge, 2od FIG, 7B
inustrates an embodiment of the present invention for per-
forming this functen. In FIG. 74, the previcusly used press
T3} may be seen 1 have projectile cosing 710 and ram 720
Castg TH woald be manualiy Blied st pos dez, and toen
placed in press TH) for consolidation by ram 720,

[n VEG. 7B, press T4 ol the presert invention additionally
: STEN e s e e e Shute TRN
The ‘L)pur'_ll'.u}rl af poswder chute 7ol may be seen in FIG. 8,
vwhicl the poweler clute s lustrated (o tao pasiions, 810
anid 820, Posivior 820 is abewve casing 710, and in this
pusiiien, posader Toory the domy bPecket s el into the
casing. Position 810 i3 a reteavied position, and mav be used
e dumping powder te recyein g in tha event of 1 improper
weizkl in the dunsp bucket Likewise, the powder chute is

PIINDT a

e
-

RN vy poesdiig

The operasion o the appariils 0 te prow e mveativn 1s
eoaralicl by PLO, as neted avvee LY s o flowehart
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summaniziny how lncrement targel weight data are seat to
the gravimelsiv powder leeder. When the PLC ladder logic
decides L initiate a powder Nl eyele (step 920), an interrupt
will be trapsferred to the ABM (ASCIH BASIC MODULEL)}
from the PLC ladder logic (step 930). The ABM services the
interrupl by GOSURInRg to open port 1 and sends a series of
selup SIINgs requesting comm type, scale range and toler-
ance 10 the feeder via the RE232 interface (step 940). The
ADBM then sends a target welght siring appropriate for the
number of the increment to the feeder via the same R5232
interface (step 9500, The ABM closes port 1, and transfers a
digital feeder parameter sent signal 1o the PLC Faddder logic
{step 960) and then the subroutine returns control back to the
basic program running in the ABM 10 2wait other ikerrupts
(step 970

FIG. 10 illustrates how weizht data are collected from the
gravimetric feeder. When the gravimetric feeder has com-
pleted the delivery of the first weight increment into the
dump buckel, the feeder will send a digital fill complete
signal{OUTO) for 0.1 sceond to the PLC ladder logic (sicp
10265, The PLC ladder logic provesses this digital signal
which results in an interrupt to the ABM (step 1030}, The
ABM services the interrupt by GOSUBIng to open port 1
and sends z request string to the feeder via the R$232
interface (step ¥040). The leeder responds by sending a
weight string back to the ABM through the same interface
(step E050). The ABM closes port 1 (step 1060), extracts the
increment weight from the first wewght string and trapsfers
the floating point weight accurare to 0.1 ¢ 1o the PLC ladder

logie mmentery first increment weight location (step 1670). 3

‘Then 1be sudroutine returns control back to the basic pro-
gram runnicg in the ABM (o await other interrupls (step
1880}, Wheo the gravimetric fecder has completed the
delivery of subsequent weight increments inlo the dump
bucket, the feeder will send a digital filt complete signal
(OUTO) for 0.1 sccond w the PLC ladder logic. The PLC
ladder Iogic processes Whis digital signal as above, excepl
that the Hozting point weigh: is transferred o the ladder
logic memory comesponding incremeatl weighl location,

A BASIC program written 1o interface the gravimetric
feeder to the PLC is given in Appendix A, A program giving
the control logic of the apparais is given in Appendix B.

Accordingly, the present invention provides 2 method and
apparaws fur providing zero-defsct pressed articles with
minimal, remote operator inervention. The invention pro-
vides for precise welghing of powder and avoids waste of
powder in (12 event of improper powder dispensing. The
irvention provides for compiete gatomatic logzing of pro-
duction aad testing ¢ata. and rejection of defective articles,

avolding Lhe oeed o manually test each produced article. ™

This method and appuratus are particularly useful in the
pressurg of energetic materials, waere maoual operations are
restricted for safzty reasons.
What 15 claimed 15
T A methad ol preparing pressed articies, comprising the
steps ol
feeding powler to a bucket using 1 conveyor,
cientinueusly weliching the bucket wing an electronic
sl
determiniay i tke welnht ol poader in the bucke: is @
tusired weizhy
when 112 waizht of pewder

T T 1iowncaim v
S U O Pt S i

s buckst is a desirad
72 hucket o a fist
lovation, aod when the weiahl of poswdaer o the bueket
)
.

e e g mAegie gt

in 1
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conveying the powder from the first location to a press;
pressing the powder in the press and obtaining pressing
parameter data;
conveying the pressed powder article from the press and
contralling the steps of dumping, ennveying and press-
ing of the powder; and
staring said pressing parameter data,
2. The method of claim 1, furlher comprising the step of:
reclaiming the powder dumped 1o the second location.
3. The methed of claim 2, said step of reclaiming the
dumped powder further comprising conveyving the pawder to
a hopper to be fed again to said bucket.
4. The method of claim 1, suid first location being a shoe
for transporting powder 1o 2 die cavity of the press.
5. The method cf claim 1, said press being an opposed-
ram press baving an upper and a lower ram and cylinders.
6. The method of claim 8, said press being a bydraulic
appmised-ram press
7. The method of claim 5, said step of pressing further
comprising:
placiop the powder inlo a dic cavily 2bove the lower ram;
and
pressing the powder by lowering the upper ram into the
die cavily.
8. The method v ¢luim 7, said step of piacing the powder
further comprising
moving the tower ram 10 an “up” posilion:
placing a die containing the puwder over th: lower ram;
and
lowering the lower ram to draw the powdar inta the die
cavity.
9. The methed of claim 8, said step of conveying the
pressed powder article from the press lurther comprising:
displacing the pressed article from over the lowse ram by
said placing of the die.
1b. The method of claim 1, said steps of dumping the
powder 1o a first or second Incation further comprising:
meving the bottem end of moveahle chute over the first or
second location; and
dumping the bucket intc the top end of the chute.
11. The method of claim 1, turther comprising the step of;
controtling, using a programmed logic controller, said
steps of feeding powder, continuously weighing the
bucker, determining if the weight is a desired weight,
dumping ihe powder, conveying the powder to the
press, pressing the powder, conveying the pressed
aciicle and stenng the pressing parameter data.
12. The method of claim 11, said controlling st2p further
ComprisinT
receiving zualoy input from the press elecuonic sensors.
13, The methad of elaim 12, said conteolling step further
comprising:
exchanging digiial inputoutput with a duwy controller
for eontrolling the dump bucker, and with hydraulic
solenaids in a power unit for operating the evlinders of
the pross.
t4 The method 2f claim L3, sand controdling sep further
camprising
exchanging date with a feeder controller for controlling
the fereding ot the powder
15, The mzthod of claim 1, further comprising the step ol
labelise the pressed anticle for serial idectification.
16, Toe metied of claim 1, furtaer comarisios:
trer ernveving the pressed article from the rress, inspect -
g the prossed aticle and sweany the wspevion data,
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17. The muthod of claim 16, further comprising:

determining from said stored pressing parameter and
mspection data il the pressed article is acceptable; and

diverting an unacceptable article to a different location
from acceptable articles.

18, The mathod of claim 1, further comprising:

after conveying the pressed article from the press, pack-
aping ths pressed arlicle.

19. An apparatus for preparing pressed articles, compris-

ing:

T press;

a powder feeding portion adjaccor to the press, compris-

g

a hopper for holding powder,

a powder feeder, for conveying powder trom the hop-
per to & dump bucket;

a dump hucket;

an electronic seale conneeted to the dump bucket, for
weighing the dump bucket,

means [ar dumpiog the powder in the damp bucket
when a desited weight of the dump bucket is mea-
sured by the scale;

means tor diverting the dumped powder to 2 first
location when the weight of the dump bucket is a
desired weight or seennd focation whes the weighi of
the dump bucket is an undesired weight; and

means for conveyiog powder from the first location 1o
the press;

a controiler connected to the press and the powder
feeding portion, for controliing the press, the powder
feeder, the means for dumping, the means for divert-
ing and the means for conveving.

20. The apparatus of claim 19, said means for diverting
the dumped powder comprising a directivoal diverter,

21. The apparatus of claim 19, said means for diverting
the dumped powder comprising a moveable chute.

22, The apparatus of claim 2I, further comprising:

a computer connected to the contraller for logging data.

23, The arparatus of ¢laim 21, further comprising,

process eivctrical sensars in the press; and

said controller further comprising an analog input;output

connected tn said process electrical sensors.
24. The apparais of claim 21, further comprising:
preurnatic controls for controlling said press; and

said means for conuolling the dump bucket comprisiog a
dump controller connected 1o the dump; and

s caniruiler comprising digitnl inpulfoutput connected
to said pnenmatic contrals and said dump conteoller.

w
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25, The apparatus of claim 24, said controller further
comprising:

a ladder fogic controller poction for connccting to the

computer

26. The apparatus of claim 21, furher comprising:

a feeder controller for controlling said powder feeder; and

said controller further comprising basic logic connecied to

said feeder controller.

27. The apparatus of claim 26, fucther comprising:

blast doors for isolating the area containing the press and

powder feeding portion,

door sensors and controls connected to the biast doors and

to poneumatic eantrols for controlling the closing of the
blast doors.

28. The apparatus of claim 2Y, further comprising:

a projectile scale, for weighing a projectile for loading

with powder; and

1 scuie controller connected to the projectile scale and o

the controller.

29 The apparatus of claim 21, whercin satd press com-
prises a hydraulic oppused-ram press.

30. The apparatus of claim 21, furher comprising:

a shoe for receiving powder at the first lacation.

31. The apparatus of claim 21, further comprising:

a vawuum pump fon gvacuating the die eavity of the press.

32 The apparatus of claim 31, further comprising:

a height sensing wauge adjacent w the press. for measur-

ing the height of a pressed aruicle.

33, The apparatus of claim 21, further comprising:

means for conveying powder from said second location to

said hopper of the powder feeding portion.

34 The apparatus af claim 33, said meaos for conveying
perwdler from said seeond location being a conveyor belt or
screw lhread.

35. The apparatus of claim 21, turther comprising:

means for conveving a pressed article from the press.

36. 'The apparatus of claim 35, further comprising;

labeling means for labeling pressed articles after pressing.

37. The apparatus of cluim 36, further comprising:

inspecling means for inspecting pressed articles being

conveyed by the conveying means; and

controller means coanected to the inspecting means and

the means for diverting unaceeptable articles, for con-
trolting the diversion of unacceptable articles.

38 The apparaies of claim 21, said controller being a
programemed logic vircuit,

£ o= W o= W




